Resnick, D. (1976). Annals of the Rheumatic Diseases, 35, 46-50. Early abnormalities of pisiform and triquetrum in rheumatoid arthritis. Erosions on the triquetrum and pisiform are frequent in early rheumatoid arthritis and occur characteristically at 3 sites. (a) A shallow erosion on the proximal medial triquetral 'bare' area is related to synovial proliferation at the margin of the radiocarpal cavity, although compressive forces from an adjacent long ulnar styloid may be contributory; (b) an erosive abnormality on the distal medial triquetrum is related to synovial proliferation along the margin of the midcarpal joint; and (c) ring-like erosions on apposing surfaces of the triquetrum and pisiform are produced by pannus within the pisiform-triquetral compartment.
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Bone erosions in the rheumatoid wrist have been classified (Martel, Hayes, and Duff, 1965) (Resnick, 1974b) , as have characteristic alterations in the triquetrum (Martel and others, 1965; Norgaard, 1969 Pertinent anatomy Previous articles have discussed in depth the compartmental anatomy of the wrist (Resnick, 1974a,b) , therefore features pertinent to the triquetrum and pisiform only will be discussed.
RADIOCARPAL COMPARTMENT
The ulnar limit of the radiocarpal joint is created in most individuals by the firm attachment of the meniscus-homologue to the triquetrum (Lewis, Hamshere, and Bucknill, 1970) (Fig. 1) . Thus, the Y-shaped medial end of the radiocarpal compartment contains two 'diverticuli'; the prestyloid recess, the more proximal limb, approaches the ulnar styloid whereas a distal limb is intimate with the proximal radial 2/3 of the triquetrum. Much of the latter bone is related to the joint capsule; a strong attachment between the distal ulna and the proximal carpal row is best termed the ulnatriquetral band of the ulnar collateral ligament (Lewis and others, 1970) . The synovial membrane adjacent to this ligament reflects over a 'bare' area of the triquetrum, i.e. a portion of the bone lacking a significant cartilage-coat (Martel and others, 1965 (Lewis and others, 1970) , more frequently the latter exists as a distinct cavity ( Fig.  2A) . Arthrographic studies confirm the integrity ofthe joint capsule in this area, although forceful injection of contrast into either radiocarpal or pisiformtriquetral compartment may outline their communication (Fig. 2B) . The pisiform-triquetral joint is a synovial joint with a loose fibrous articular capsule attached to the pisiform and triquetral bones adjacent to their articular surfaces (Fig. 2C) . Arthrography shows a variable proximal extension or recess which may relate to ballooning of the synovial membrane produced by the normal distal migration of the pisiform during fetal development (Lewis, 1971 (Lewis and others, 1970) . The triquetrum, with cartilage and cortex already compromised by rheumatoid pannus, would be easily victimized by this repeated trauma. In chronic RA, sclerosis and fragmentation of adjacent surfaces of triquetrum and ulnar styloid are frequent (Arkless, 1967; Resnick and Gmelich, 1975) . (b) Equally distinctive are early rheumatoid erosions of the distal surface of the triquetrum adjacent to the medial capsular attachment of the midcarpal joint. In this 'bare' area cortical loss, surface irregularity, and focal demineralization are noted, and associated erosive changes on the hamate are usually seen (Fig.  3 ). An irregular pool of contrast material between the hamate and triquetrum at the medial margin of the midcarpal compartment during arthrography is characteristic of the rheumatoid wrist. (c) Synovial proliferation within the pisiformtriquetral compartment may produce early and characteristic x-ray abnormality. An x-ray taken in the 'reverse' oblique or semisupinated position is necessary for adequate evaluation (Norgaard, 1969) . Small erosions are noted on the dorsal surface of the pisiform, particularly at its distal and proximal mnargins (Fig. 4A, B) ; the midportion of this dorsal aspect may be spared. The location of these early alterations is intimately associated with rheumatoid pannus within the proximal and distal recesses of the joint (Fig. 4C) . Adjacent erosive changes on the volar surface of the triquetrum are apparent. The triquetral erosions related to the pisiform-triquetral compartment may merge proximally and inferiorly with those associated with the 'bare' area of the radiocarpal compartment; arthrography in these patients will frequently outline radiocarpal-pisiform-triquetral communication (Fig. 4B ).
Incidence and specificity of x-ray alterations The pisiform and triquetrum were chosen because early erosion of these two bones has frequently been found in RA and may be present without additional radiographic abnormality. In a retrospective study the exact incidence of these defects is difficult to determine for the following reasons. (a) On routine (and hence limited) views of the hand and wrist, resulting overlap of osseous structures precludes accurate analysis of these erosions in many cases. In particular, evaluation of the pisiform-triquetral joint necessitates 'reverse' oblique positioning, which was obtained in only 88 wrists in this series. (b) In the patients studied, many of whom had long-standing disease, joint space narrowing, sclerosis, and subluxation frequently obscured or obliterated the site of early erosion.
Erosions of the triquetrum at the site of the radiocarpal 'bare' area occurred in 38 % of adequately examined rheumatoid wrists, at the site of the midcarpal 'bare' area in 23 %, and along apposing surfaces of pisiform and triquetrum in 41 %. The incidence of erosion at the latter location may seem to be unusually high but reflects a smaller number of patients with complete (and high quality) radiographic examinations of the wrist in whom the pisiform-triquetral joint could be evaluated, and hence the interest in this joint cavity. Thus, the incidence of erosive changes at these sites is not dissimilar from that noted at other characteristic locations in the wrist, particularly the ulnar styloid or adjacent groove (46%) and mid-portion of the navicular (36 %) (Martel and others, 1965) . In addition, in 5 patients with early RA, erosions of the triquetrum and/or pisiform were present without radiocarpal or midcarpal joint space narrowing or erosions of the radial or ulnar styloid.
Although discrete erosions on the triquetrum and pisiform occur in other arthritides (e.g. gout, ankylosing spondylitis), additional radiographic features including demineralization and joint space narrowing allow a correct diagnosis of RA to be made in most individuals.
